Purpose -The purpose of this paper is to test Mastrofski's six-dimensional conceptualization of perceived service quality of the police. Design/methodology/approach -The paper draws on data collected from a mail survey of residents in a suburban Virginia (USA) community and uses confirmatory factor analysis to test the six-dimensional model of service quality. Findings -The six-dimensional model does not fit the data. Instead a one-factor model fits the data, suggesting that public perceptions of police service quality are a one-dimensional construct. Research implications -Further research is necessary on two fronts. First, research should seek to determine whether the findings are consistent across different community contexts and types of samples. Second, research on related perceptual constructs, including procedural justice and legitimacy, should explore measurement properties in more detail. Originality/value -This is one of few studies to examine the construct validity of public perception measures in police research.
Introduction
Policing is a service industry. Those who request assistance from police are its clients, as are those who are involuntarily subjected to police authority. These clients have varying opinions about the quality of the service they receive from police. Tapping into clients' perspectives of police is vital for understanding a fundamental element of the relationship between citizens and the state -the tenor and character with which formal social control and regulatory authority is imposed and perceived. While applying the customer service perspective to the police has some limitations, it also offers a number of benefits [1] .
The research outlined in this paper sought to specify and test a multidimensional conceptual model of police service quality. Based on the large body of research on service quality, most of which has developed in industries other than policing, Mastrofski (1999) articulated six dimensions of service quality in policing:
(1) attentiveness; (2) reliability; (3) responsiveness; (4) competence; (5) manners; and (6) fairness.
We developed a survey instrument based on Mastrofski's conceptualization of police service quality and administered it to citizens in one community who had recent police contact. We then used the data to test measurement models consistent with Mastrofski's conceptualization. Our findings suggest that the six dimensions of perceived service quality are not empirically distinguishable. In this sample, we can measure overall perceptions of service quality, but we cannot parse it into empirically distinct dimensions. These results have clear implications for several domains of related research on public perceptions of the police, including the growing and influential body of research on procedural justice and the legitimacy of police and other authority figures.
Background
Scholarship on public perceptions of police is rooted in four overlapping traditions of theory and research. In this section we provide a brief review of each tradition and its application to policing. The first is the rapidly expanding body of social science research on service quality (Cronin and Taylor, 1992; Parasuraman et al., 1985) . Much of this research has been done in the private sector and published in marketing and business journals. Researchers have developed and tested standardized instruments for measuring service quality across the service industries (Parasuraman et al., 1988) . A handful of studies have applied the service quality framework to policing (Donnelly et al., 2006; Reisig and Chandek, 2001; Webb, 1998) . Although the customer service perspective is appealing, the police are unique in a number of ways among service industries. Perhaps the most important differences are their ability to use state-sanctioned force, their near total monopoly over their specific service sector, and their capacity to deliver their "services" involuntarily to clients (for example, by arresting or using force against them). Thus, while useful in some ways, the service quality perspective also has limitations in its application to policing. A second intellectual tradition that serves as a foundation for research on public perceptions of police focuses on justice. Justice theorists outline at least three specific kinds of justice -procedural, interactional, and distributive -that are related both conceptually and practically to public perceptions of police (Greenberg, 1987) [2] . Procedural justice refers to the perceived fairness of the processes leading to an outcome (e.g. Thibaut and Walker, 1975; Lind and Tyler, 1988) . Interactional justice refers to the perceived fairness and quality of the interpersonal interaction between a decision maker and the individuals affected by the decision (e.g. Bies, 2005; Bies and Moag, 1986; Brockner and Greenberg, 1990) [3] . Distributive justice refers to the perceived fairness of an outcome (e.g. Brockner and Siegel, 1996; McFarlin and Sweeney, 1992) . Some research examines perceptions of justice as a dependent variable (Frey, 1997) , while other research examines the effects of these perceptions on other dependent variables (Liljander, 1999; Nel et al., 2000) . Research on perceptions of justice has taken place in many settings where authority figures interact with those subordinate to their authority, including families (Gold et al., 1984) , workplaces (McFarlin and Sweeney, 1992) , courts (Casper et al., 1988) , and prisons (Henderson et al., 2010) . Since police are a fundamental component of the administration of justice system, it is important to ask whether those with whom they interact perceive them as just. A recent flurry of research in policing has examined the antecedents and effects of procedural, interactional, and distributive justice (e.g. Paternoster et al., 1997; Reisig et al., 2007; Reisig and Lloyd, 2009; Sunshine and Tyler, 2003; Tyler, 1990; Tyler and Huo, 2002) . This body of research has generated intriguing findings about the effects of these different types of justice on compliance with the law and legal authorities.
A third tradition of public perception research examines the global notion of citizen satisfaction with government, public agencies, and public services (e.g. Kelly and Swindell, 2002; Stipak, 1977 Stipak, , 1979 . This wide-ranging body of research is rooted in multiple disciplines, including political science, public administration, and economics. It is concerned primarily with global or diffuse citizen attitudes such as "satisfaction with" or "confidence in" government agencies or institutions. Research on citizen satisfaction tends to rely on different assumptions and designs than research on service quality and justice because it does not assume that a citizen has experienced a specific type of service or an encounter with a particular agency. Thus while research on service quality and justice is often able to gauge client perceptions of a particular transaction with a service provider or authority figure, citizen satisfaction research focuses on more global or diffuse perceptions about the institution (e.g. Brandl et al., 1994; Frank et al., 2005) . Although only a small proportion of citizens has direct face-to-face contact with a police officer each year (Langan et al., 2001) , citizens still have opinions about the quality of policing in their community (or state or nation), and hundreds of public opinion polls have attempted to measure these opinions (Gallagher et al., 2001 ). Many studies have tested models that explain citizen satisfaction with police (e.g. Brandl et al., 1994; Reisig and Parks, 2000; Worrall, 1999) . Because public opinion polls gauge attitudes among citizens who may not have been direct service recipients, this body of research is usually distinct from research on service quality and justice.
Finally, a fourth tradition of public perception research focuses on the concept of legitimacy. Legitimacy is "a quality possessed by an authority, a law, or an institution that leads others to feel obligated to obey its decisions and directives voluntarily" (Tyler and Huo, 2002, p. 102) . The notion of voluntary compliance is the defining characteristic of legitimacy. If the majority of people chose not to comply voluntarily with the law or legal authorities, formal social control institutions would become overwhelmed. According to Zelditch (2006, p. 325) : "if a regime is legitimate, even the Public perceptions of the police disaffected, no matter how much they dislike the regime, tend, for a time at least, to willingly comply with it . . . ". Institutions that are not perceived as legitimate are more likely to encourage resentment, hostility, and opposition among citizens and clients.
Philosophers have speculated about the legitimacy of government and other social institutions since antiquity, and social scientists from numerous disciplinesincluding political science, sociology, social psychology, and others -have sought to measure, explain, and otherwise understand legitimacy. The police have endured challenges to their legitimacy since their inception, and people have widely varying opinions on the extent to which they view the police as legitimate and worthy of compliance. A recent summary of research on fairness and effectiveness in policing emphasized the importance of police legitimacy in the eyes of the public, pointing out that it can "be created or undermined by their behavior" (Skogan and Frydl, 2004, p. 297) . Researchers have measured legitimacy in a number of ways, typically asking people about their perceived obligation to obey the law, cynicism about the law or legal authorities, or their degree of "support, allegiance, institutional trust, and confidence" (Skogan and Frydl, 2004, p. 299) . Public perceptions of legitimacy overlap in both concept and measurement with all three of the previous research traditions.
Combining the perspectives
The four research traditions outlined above are sometimes separate and independent and sometimes combined. For instance, several studies outside of policing have examined the effects of justice on perceptions of service quality (Carr, 2007; Liljander, 1999; Nel et al., 2000; Smith et al., 1999) . Similarly, some research examines the influence of service quality on overall satisfaction ratings with an organization or agency (e.g. Andaleeb, 2001; Tian-Cole et al., 2002) . These are just some of the many ways in which these four bodies of scholarship overlap. One ongoing complication that we will discuss in more detail later is that the same indicators are frequently used in these different bodies of research to measure different concepts (e.g. Colquitt, 2001; Reisig et al., 2007) . Within the policing arena, there is significantly less overlap between these bodies of scholarship. For instance, while dozens of studies in marketing and business journals have examined the links between procedural justice and service quality, these relationships have not yet been explored in policing. Nonetheless, some research in policing has examined the links between procedural justice and legitimacy (e.g. Reisig et al., 2007; Sunshine and Tyler, 2003; Tyler and Huo, 2002) , and other research has focused on the relationships between general and specific attitudes toward the police (e.g. Brandl et al., 1994; Reisig and Parks, 2000; Skogan, 2006) . While many studies have sought to measure public perceptions of police, very few of these studies have paid serious attention to understanding the structure of these attitudes (Scaglion and Condon, 1980; Sullivan et al., 1987; Webb and Marshall, 1995) . Little is known about the dimensionality of public perceptions of police, about the relationships between the salient dimensions, and about their antecedents and effects.
2.2 Developing a measure of perceived police service quality Drawing on Parasuraman et al.'s (1985 Parasuraman et al.'s ( , 1988 Parasuraman et al.'s ( , 1991 conceptualization and measurement of service quality in the private sector, Mastrofski (1999) identified six characteristics that "illuminate the service aspects of policing," including attentiveness, reliability, responsiveness, competence, manners, and fairness. According to Mastrofski, citizens want the police to be available and accessible (attentiveness). In addition, citizens want police service to be predictable (reliability), client-centered (responsiveness), and effective at getting the job done (competence). Finally, citizens want the police to treat them with respect (manners) and use fair procedures (fairness). Mastrofski's conceptualization is one of the most carefully articulated statements in the literature about the structure of public perceptions of the police, therefore testing its validity is important.
We test the validity of Mastrofski's six-dimensional model as part of a larger concern with understanding the nature of public perceptions of police. We had three goals in mind when beginning this project. First, we wanted to translate Mastrofski's conceptualization of police service quality into survey items that sought explicitly to measure the dimensions he articulated. Second, we wanted to specify a measurement model containing multiple indicators of each dimension and then test the conceptual model. Third, if the empirical model behaved in accordance with the conceptual model, we intended to test a series of propositions about the effects of service quality on overall satisfaction with police. As we will demonstrate, however, problems with the measurement model made it inappropriate to proceed to the third step. The methods, results and implications of our research are discussed below.
Data and methods
The data for our study come from a 2003 survey of citizens in a suburban Virginia community, conducted in partnership with a local police agency. Given the nature of the data, our results cannot be generalized to larger populations. Fortunately, that is not our main concern here. Rather, our primary goal was to conduct an empirical test of a conceptual model of perceived police service quality. Thus, we were primarily concerned with issues of conceptualization and measurement.
Selecting the sample
An extensive body of research exists on public attitudes toward the police, ranging from academic studies, to local surveys conducted by police agencies, to national public opinion polls. Each of these methodologies has its strengths and weaknesses. The general population has opinions about the police that are important to gauge, but understanding the factors that shape those opinions is difficult because only a small proportion of people has contact with the police in any given year (Langan et al., 2001; Smith et al., 1999b) . For that reason, many agencies have turned to contact surveys, which are administered only to those people who have had direct contact with the police within a certain time frame (Bondurant, 1991; Langan et al., 2001; Mastrofski, 1981; Mestre, 1992) . Contact surveys provide useful information from people well positioned to render judgment about the police, but these people often constitute only a small segment of the community.
For this study, we surveyed citizens who experienced recent contact with the police. Unlike typical contact surveys that ask respondents about a specific encounter with a service provider, our interest here was to measure more global attitudes about the service quality provided by the police agency. We viewed it as likely that some service recipients might have experienced multiple contacts with the agency, and we did not Public perceptions of the police want to discard impressions formed during previous contacts. Because we chose to survey individuals who had contact with the police, but to measure their general impressions beyond that specific contact, our instrument represented an unique hybrid of two common research approaches. We had initially hoped to survey a broad base of service recipients, including victims, witnesses, arrestees, ticketed drivers, and others who interacted with the police. However, the police department's preference was to limit the population to three categories of people: those involved in motor vehicle collisions (including those who received citations), those who filed police incident reports, and those listed as victims on offense reports. At the request of the department, we excluded witnesses and those who had received a "simple" citation (outside the context of a motor vehicle collision) due to the brevity of the contact. The police department's information technology (IT) coordinator extracted a pseudo-random sample of 500 people residing within the two zip codes covered by the agency, whose contact with the police fell into one of these three categories and occurred in the previous 12 months [4] . Table I lists the nature of the contact for the 374 citizens for whom such information was available [5] . It illustrates the diverse mix of police-citizen contact types represented among the citizens selected for our sample.
Developing the questionnaire
When designing the instrument, we focused our efforts on developing quantitative measures of the six dimensions of service quality outlined by Mastrofski (1999) : attentiveness, reliability, responsiveness, competence, manners, and fairness. We struggled with the conceptual meaning of attentiveness. On its face, it seemed to overlap with responsiveness, but as defined by Mastrofski (1999) Table I . Nature of contact for people in the sample represent the concept of accessibility more than attentiveness. Therefore we chose to develop a measure of accessibility rather than attentiveness. We were mindful that constructing valid and reliable measures of the six dimensions required us to include at least three, and preferably four, questions measuring each dimension. The items used to measure each dimension were developed by a working group consisting of the first author, five undergraduate honors students, and several officers from the police agency under study. The final instrument contained 34 questions: 27 on service quality and satisfaction, two on prior contact with the police, and five on demographics.
Administering the survey
We mailed the initial batch of surveys in April 2003. Per the recommendations of Dillman (2000), we personalized the mailing in several ways to improve response rates, including handwriting the principal investigator's name and address on the outgoing survey packet and the incoming envelope, and using postage stamps rather than metered mail. The research team tracked the incoming survey responses as soon as they started to arrive, and a reminder postcard was sent to non-respondents once there was a noticeable decline in the incoming responses. A second mailing of the complete survey packet was sent to the remaining non-respondents two weeks later. In total, 138 completed surveys were returned. After adjusting the denominator for bad addresses and out of scope respondents (e.g. minors and those who had died), the final response rate was 32.1 percent. While this response rate is far from ideal, it is consistent with other mail survey response rates. For example, a meta-analysis of 64 mail surveys of the general public found an average response rate of 35 percent (Green et al., 1998)[6] . The sample size alone is not necessarily problematic, given numerous statistical advances for testing multivariate models with small samples (Hoyle, 1999) . The larger concern is the potential for nonresponse bias, in other words, if the respondents are systematically different than non-respondents. However, a low response rate does not necessarily imply nonresponse bias. For example, a recent meta-analysis of 59 studies containing estimates of nonresponse bias concluded that "nonresponse differences are largely similar across the range of nonresponse rates found" (Groves and Peytcheva, 2008, p. 175) . Unfortunately, we have no way of estimating nonresponse bias in this study, so we do not know to what extent it represents a limitation.
Profile of survey respondents
As shown in Table II , the majority of survey respondents were white, married, college-educated, and female. Of the respondents 84 percent were white, and 58.5 percent were female. Asians constituted 4.5 percent of the respondents, while African Americans and Hispanics made up 3.8 percent each. A total 27 percent had some college or an Associate's degree, 27 percent held a Bachelor's degree, and 30.8 percent had a Master's or advanced degree. The vast majority of respondents (87.1 percent) were in the 35-65 age range. The fewest respondents, only 6.1 percent, came from the 25-34 year age range. Only 26 percent of the respondents reported that they had received some form of traffic citation in the previous two years. We did not explicitly sample those who had received citations, but these cases may have resulted from our decision to sample from people involved in collisions. Less than one percent (0.8 percent) of respondents had been arrested during the same time period. Public perceptions of the police 4. Findings 4.1 Descriptive findings Table III contains descriptive statistics for each police service quality item, including the percentage of respondents selecting each response option and overall mean scores. Potential scores for each service quality item ranged from 1 (strongly disagree) to 6 (strongly agree). Mean scores for each item were computed from these ordinal scores, with higher mean scores representing perceptions of greater service quality.
Measuring service quality
Our initial strategy in this study was to develop, test, and refine a measurement model that specified six dimensions of service quality. Once these measures were calculated and refined, we planned to examine their effects, together with numerous control variables, on overall satisfaction with the police. Our initial analyses, however, suggested that for this population, the six dimensions of service quality were not empirically distinguishable. As we will discuss later, we view this serendipitous finding as fundamentally important for several lines of research on perceptions of service providers and authority figures, including the growing literature on procedural justice and legitimacy. 
Public perceptions of the police
Ideally we would have multiple independent samples with sufficient sample size to enable us to specify and test an initial model on one sample and then continue to calibrate and test more refined models successively on fresh samples. This type of testing and calibration process would ensure that changes in model specification at each successive step are not the result of sampling error or trivial variation across samples. Unfortunately, we only have one sample available and it is small relative to the number of variables. Because of the small sample size, we rely on several modeling approaches, some of which make greater demands of the data than others and some of which are more appropriate for small samples. The goal is to determine whether the findings are robust across a series of different statistical methods. The first step in the analysis was to form additive indices measuring each of the six dimensions. This approach is not ideal from a measurement perspective, but given the small sample size, it is an easy way to examine the measurement properties of the six constructs. All of the survey items on service quality were measured using six ordinal categories ranging from one ("strongly disagree") to six ("strongly agree"), thus higher scores correspond with perceptions of greater police service quality. Table IV contains descriptive statistics resulting from this effort. Two conclusions are evident from this initial analysis. First, as evidenced by the alpha coefficients on the bottom row, the indices are internally consistent. Within each dimension, respondents who viewed service quality as high on one item tended to view it as high on the other items as well. Second, the correlations between the six indices are very high, ranging from 0.73 to 0.93, with a mean correlation of 0.86. This is the first piece of evidence to signal a potential problem with discriminant validity. It suggests that the dimensions of service quality articulated by Mastrofski (1999) may not be empirically distinguishable in this sample.
The second step in the analysis was to estimate a confirmatory factor analysis model with latent variables representing each of the six dimensions of service quality. We chose the robust mean and variance adjusted weighted least squares (WLS) estimator available in the software package Mplus Muthén, 1998-2007) . Monte Carlo simulations have found that the robust WLS estimator performs well in models with ordinal outcomes, including those with small samples and skewed distributions (Flora and Curran, 2004; Muthén et al., 1997)[7] . The CFA model we specified is complex relative to the sample size, therefore we also used a bootstrapping procedure to estimate test statistics and standard errors [8] . Simulation studies have found bootstrapping to be a useful procedure for estimating parameters in confirmatory factor models with ordinal data and small sample sizes (Zhang and Browne, 2006) . We encountered estimation problems in the analyses both with and without bootstrapping. We traced the source of these problems to the latent variable covariance matrix (C) which was not positive definite in both cases, most likely because of multivariate linear dependency among the latent variables [9] . The correlation estimates between the latent variables (some of which are out-of-range due to the nonpositive definite C matrix) range from 0.90 to 1.03 with a mean of 0.98 in the CFA without bootstrapping; in the bootstrapped CFA, the correlations ranged from 0.83 to 1.0 with a mean of 0.94. These results are consistent with the findings from the first step of our analysis using additive indices, except in this case the correlations between factors are even larger. The large correlations that we have obtained so far between the separate dimensions of service quality signal a problem with discriminant validity. Separate dimensions of a phenomenon may be correlated with one another, but when the correlations are too high, the natural question is whether the dimensions are really distinct from one another. According to Brown (2006, p. 166) , "in applied research, a factor correlation that equals or exceeds 0.85 is often used as the cutoff criterion for problematic discriminant validity." A typical strategy for dealing with highly correlated factors with poor discriminant validity is to combine them into a single factor. Taken together, the findings so far suggest that a six-factor model is not appropriate for these 26 items.
Since the correlations between the factors are uniformly high, we examined the fit of a one-factor model instead.
We began by estimating a one-factor CFA model using the same estimator as in previous models, first without and then with bootstrapping. The initial one-factor CFA model fit the data reasonably well, though fit statistics and other indicators (such as modification indices and the analysis of residuals) were useful for highlighting some localized areas of strain in the model [10] . We treated this initial one-factor model as a baseline model and explored options for modifying it in subsequent analyses. The modification indices revealed that freeing some of the error correlations would improve the fit of the model. Based on the modification indices and substantive interpretability, we freed two of the error correlations [11] . The revised model fit the data slightly better than the original model [12] . The final step in testing the one-factor model of service quality was to estimate the model using bootstrapping. The findings from the bootstrapped estimates mirror those from the non-bootstrapped estimates. The overall model fit the data well and 24 of the 26 items had statistically significant loadings on the factor, with standardized loadings ranging from 0.575 to 0.992 and averaging 0.867 [13] . The standardized factor loadings from this analysis are shown in Table V .
Although this study presented some analytical challenges due to its small sample size, our results were consistent across multiple types of analysis ranging from simple to complex. A basic approach using additive indices to represent the six dimensions of service quality showed that they were highly correlated (mean correlation ¼ 0:86). A confirmatory factor analysis (CFA) using a robust estimator that has been shown to perform well with small sample sizes yielded similar findings (mean correlation ¼ 0:98). Finally, a bootstrapping procedure to estimate the same model obtained similar findings (mean correlation ¼ 0:94). Based on these consistent findings across methods, we concluded by testing and refining a one-factor model of perceived service quality that achieved a reasonably good model fit.
Taken together, these various results suggest that for this sample, using this instrument, respondents were unable to distinguish between different dimensions of service quality. Thus we conclude that for this sample, the six-dimensional model of police service quality has poor discriminant validity. In this case, police service quality appears to have only one underlying dimension, not six. It appears that respondents had a general notion of service quality, but that it could not be parsed into the finer dimensions we attempted to measure here. The separate measures of service quality in this study appear to measure a single concept -presumably overall service quality or some other similar perceptual dimension. 
Discussion
We can only speculate as to why the six dimensions we hoped to examine were not empirically distinguishable from one another, but three explanations seem most plausible. First, the community in which we carried out this study is a small, prosperous, homogeneous community with low crime and little disorder, and the police agency receives little exposure in the media compared with others in the region. Therefore, the range of public opinions about the police is probably narrower than in more heterogeneous or more troubled communities. It is possible that the survey instrument we developed in this study may produce better, more detailed measures of service quality in busier, more heterogeneous communities with more social problems than the city we surveyed. Second, the depth and level of detail inherent in citizens' opinions may depend on the quantity or intensity of their contacts with the police. The police-citizen contacts experienced by people in our sample appear, in some cases, to have been fleeting or of low-intensity. Although all of the respondents were selected from a police database containing individuals who had experienced a recent contact with the police, some of the respondents wrote that they had insufficient experience to answer our detailed questions [14] . Our instrument may work better with respondents whose contacts with the police were frequent or intense enough to enable them to form more fine-grained opinions about police service quality. This interpretation of our findings is consistent with findings from research in a very different regulatory context -the relationships between nursing home regulators and the nursing home industry. Makkai and Braithwaite (1996, p. 96) reported that "Australian nursing home regulation is a domain where corporate satisfaction with the regulatory process is mostly high . . . concerns about impartiality, ethicality, and correctability are rarely intense. These . . . facets might loom as more important in regulatory settings with greater heterogeneity of client satisfaction." This interpretation is also consistent with a body of marketing research suggesting that clients' perceptions of service encounters are influenced by the duration and affective content of these encounters, as well as the spatial proximity of the service provider and recipient (Price et al., 1995) . Clients may experience shallow attitudes toward encounters that are fleeting, emotionally neutral, and distant. Their attitude structures may become significantly more complex when experiencing encounters that are extended, emotionally charged, or intimate.
Third, our hybrid approach of sampling recent contacts but asking broader questions about the police that transcend a specific contact may have led us away from the very kind of specificity we were trying to measure. Although we were unable to measure the six individual dimensions of service quality using this sample, it would be useful to test whether these dimensions might still be meaningful and measurable in different contexts, or using different sampling or research strategies. Perhaps when asked about the nature of a specific contact, respondents may draw on different cognitive referents when formulating responses to survey items. Little is known about how sampling choices influence the measurement of public perceptions of police, though some research has started to disentangle the relationship between global and specific attitudes toward police (Brandl et al., 1994) .
If these suspicions about our findings are correct, they suggest that theories attempting to account for public perceptions of police need to focus more intently on the contexts in which police and citizens come into contact with one another. It may be the case that citizens' attitudes toward the police do not just vary in magnitude across communities -the very structure of the attitudes themselves may differ. While a small body of research has examined the structure of public attitudes about police, we are not familiar with any research that has examined community differences in the measurement of these attitudes (Scaglion and Condon, 1980; Sullivan et al., 1987; Webb and Marshall, 1995) . Perhaps in stable, peaceful communities (like the research site in this study) where the majority of police-citizen contacts are fleeting, not very serious, and of low-intensity, citizens do not develop the kinds of specific, nuanced attitudes toward the police that we sought to measure in this study. Again, if this is true, researchers interested in measuring citizens' perceptions of police might need to tailor their methods to the population they are interested in studying. Citizen satisfaction surveys administered to the general population (who may or may not have had contact with the police) would need to pose only a handful of general survey questions. Surveys administered to citizens who have had limited, fleeting, or not-very-recent contact with the police could be a bit longer and contain more detailed questions than general community surveys. Long, detailed survey instruments would be used to study the perceptions of those whose contact with the police was frequent, intense, and/or very recent. These citizens would be expected to have the most detailed, fully formed, and perhaps multidimensional opinions about the police. These conclusions are speculative and further research is needed to test their validity.
The findings of our study also raise larger questions about conceptual and empirical ambiguity in the largely separate bodies of research on public satisfaction with police, police service quality, procedural justice, and legitimacy. To what extent do these concepts overlap, and is it possible to distinguish one from the others, both conceptually and empirically? Our review of the research in the four traditions suggests a significant degree of conceptual overlap. For instance, citizen satisfaction constructs are sometimes used to measure legitimacy. Similarly, fairness is an important component of both service quality and procedural justice. Indeed, many of the items used in this study to measure fairness are similar to items used by Tyler and his colleagues to measure procedural justice (Tyler, 1990; Tyler and Huo, 2002; Sunshine and Tyler, 2003) . Moreover, the results of our study call into question the findings of research that fails to account for the measurement properties -particularly the dimensionality and discriminant validity -of constructs that measure public perceptions of the police.
Implications for research on procedural justice and legitimacy
Although the findings reported in the present research focus specifically on perceptions of service quality, they have significant implications for the more general body of research on public perceptions of police, particularly those studies that pay insufficient attention to the dimensionality of their measures. We offer two recent examples from scholarship on procedural justice and legitimacy to illustrate this point. Research on procedural justice and legitimacy has a long history in social psychology (Leventhal, 1980; Thibaut and Walker, 1975; Tyler and Lind, 1992) , but has begun to expand rapidly into other disciplines, including criminology and criminal justice. Procedural justice scholarship is now an important part of the literature on public Public perceptions of the police perceptions of police (Skogan and Frydl, 2004 ). In the two example studies, Tyler and Huo (2002) and Sunshine and Tyler (2003) , perceptions of police drawn from a single survey were used to construct measures intended to reflect distinct and theoretically meaningful concepts like procedural justice, motive-based trust, and legitimacy. Moreover, both studies examined the relationships between these measures in multivariate models and drew inferences about cause-and-effect. First, Tyler and Huo (2002) examined both the antecedents and the consequences of procedural justice using data from telephone surveys of residents in Oakland and Los Angeles (hereafter referred to as the California study) as well as Chicago. The authors presented a variety of analyses but for our purposes we will just concentrate on two of them. In one set of analyses using the Chicago data, procedural justice was measured using an index constructed from eight survey questions that asked respondents about their personal experience with the courts or the police. These items were summed into an additive index that comprised one of two indicators (along with motive-based trust) of a latent variable measuring "social motives." In that analysis, perceived legitimacy, also measured as a latent variable with two summative indicators [15] , was endogenous to procedural justice. The authors concluded that social motives (including procedural justice) had a "distinct and significant" influence on legitimacy (Tyler and Huo, 2002, p. 80) . The items used to measure procedural justice and legitimacy overlapped in content. For example, some of the survey questions used to construct the legitimacy indices asked about the extent to which the police "treat everyone equally" or "favor some people over others" (Tyler and Huo, 2002, p. 79) , while the procedural justice measure was constructed from a series of survey questions that asked whether the respondent was treated fairly, politely, properly, and honestly. This overlap, when considered in the light of the service quality findings presented above, suggests the possibility that the items Tyler and Huo used to measure different concepts located on different sides of a regression equation might be measuring the same underlying concept. Although procedural justice and legitimacy may have different conceptual meanings ( just as the dimensions of service quality we examined earlier appeared conceptually distinct), it is not clear whether these constructs can be distinguished empirically given the overlap in the items used to measure them.
In a separate analysis using the California data, Tyler and Huo (2002) treated procedural justice as endogenous to several other variables, including additive indices measuring quality of treatment and quality of decision-making. The authors concluded that both indices had independent effects on people's perceptions of the procedural justice they experienced (Tyler and Huo, 2002, p. 84 ). The quality of decision-making index was constructed from three survey questions asking whether the officer was honest, "made decisions based on the facts," and "treated me the same as he/she would treat anyone else in the same situation" (Tyler and Huo, 2002, p. 83 ). The quality of treatment index was constructed from three survey items that focused on whether the officer treated the respondent politely, with concern for his/her rights, and with dignity and respect. There is some inconsistency in Tyler's work about the relationship between procedural justice, quality of decision-making (QD), and quality of treatment (QT). In some studies, QD and QT are treated as antecedents of procedural justice (Tyler and Huo, 2002) , while in others they are treated as defining characteristics (Blader and Tyler, 2003; Sunshine and Tyler, 2003) [16].
More recently, Sunshine and Tyler (2003) examined the influence of perceptions of procedural justice on perceptions of police legitimacy using data from two telephone surveys of New York City residents. Procedural justice was treated as a latent variable comprised of three additive indices measuring quality of treatment, quality of decision making, and procedural fairness using measures similar to those contained in Tyler and Huo (2002) . Legitimacy was also treated as a latent variable comprised of three additive indices measuring trust in the police, affective feelings about the police, and "perceived obligation to obey the directives of a legal authority" (Sunshine and Tyler, 2003, p. 539) . Procedural justice had a strong effect on legitimacy, with a standardized regression coefficient of 0.74. Legitimacy, in turn, affected measures of cooperation with police, support for police (which they term empowerment), and compliance with the law. The authors concluded that "the influence of procedural justice generally flowed through legitimacy" (Sunshine and Tyler, 2003, p. 531) .
The same overlap in the items used to measure procedural justice and legitimacy in Tyler and Huo (2002) is evident in the Sunshine and Tyler study as well. For instance, one of the survey questions used to measure legitimacy was "people's basic rights are well protected by the police in your neighborhood" (p. 540). A similar survey question used to measure procedural justice asked about the extent to which police "respect people's rights" (p. 543). Another legitimacy question was "the police in your neighborhood are generally honest" (p. 540), while a similar procedural justice question asked about the extent to which the police "give honest explanations for their actions" (p. 543). Thus, while there are important conceptual differences between some of the indicators of procedural justice and legitimacy, for other items there appears to be conceptual overlap.
We draw on these two studies as examples of a larger tendency in the procedural justice and legitimacy literature to pay insufficient attention to the conceptualization and the measurement properties of theoretically meaningful constructs measuring public perceptions of police. The authors make a clear case that the concepts are separate and distinct from one another, but they do not carry out any of the necessary analytical work necessary to confirm that the measures are empirically distinct. This is a vital next step in the progression of the research, especially since researchers have not done a good job so far of demonstrating that constructs used on different sides of a regression equation are not tapping the same underlying concepts. Without using the proper measurement tools to confirm that constructs built using similar indicators are empirically distinct, it is impossible to know whether the findings are a methodological artifact. These measurement problems are not simply academic; they go to the root of the conclusions that we can meaningfully draw from these influential studies.
Recall that the present study sought to measure six separate conceptual dimensions of perceived police service quality. We used a single survey instrument to measure these concepts and discovered that the resulting measures could not be empirically distinguished from one another. Instead of measuring six separate aspects of police service quality that were conceptually distinct in our minds, we ended up only being able to measure overall service quality. Had we chosen to ignore certain crucial steps in exploring the measurement properties of our constructs, we could have easily made some crucial scientific mistakes. Consider two very real possibilities.
Public perceptions of the police
First, suppose that we wanted to explore the independent effects of these six dimensions of service quality on a single dependent variable like overall satisfaction with police (an analysis that is common in both service quality and procedural justice research and that we had in fact had hoped to conduct). If we had failed to examine the correlations between these dimensions, or if we had failed to examine collinearity diagnostics, we would have missed an important finding: that the six dimensions are not independent of one another, and therefore their separate effects on overall satisfaction cannot be estimated [17] . Collinearity is not mentioned and no collinearity diagnostics are reported in either Tyler and Huo (2002) or Sunshine and Tyler (2003) . More generally, this problem is endemic in research on procedural justice and legitimacy (Reisig et al., 2007) .
Second, suppose we wanted to test a theory about the causal relationships between these (or other) dimensions drawn from the same survey, so that some ended up in a causal model as exogenous variables and others as endogenous variables. Given that the six dimensions were measuring the same underlying concept, were drawn from the same survey instrument, and had the same available response options, we would likely have found large regression coefficients and high levels of explained variance [18] . In such an instance, we might then have concluded mistakenly that the evidence supports the theory. Reisig et al., (2007 Reisig et al., ( , pp. 1010 Reisig et al., ( -1011 urge researchers to use caution in these instances: ". . . the observed relationship between an independent variable (e.g. procedural justice) and a dependent variable (e.g. legitimacy) will be artificially high if the two scales feature redundant information."
These problems are common in research on procedural justice and legitimacy because there are no standardized measures, the concepts underlying the measures are described or specified in unstable ways across studies, and the same (or similar) indicators are used to measure different concepts. For instance, Colquitt (2001, p. 387) concludes that these "dimensionality and measurement issues create theoretical and practical problems. An inability to separate purportedly distinct constructs at a measurement level leads to confusion regarding the nomological network of those constructs." Similarly, in their analysis of procedural justice, Reisig et al. (2007 Reisig et al. ( , p. 1008 lamented that "gauging the psychometric properties of existing process-based variables is frustrated by the fact that composite measures have differed from one study to the next" [19] .
One way to avoid these problems is to draw on separate data sources to measure exogenous and endogenous variables. In survey research, unfortunately, that is difficult to do. Another approach is to use caution in translating concepts into tangible measures. At a minimum, using caution would mean paying serious attention to the conceptual substance and the construct validity of the measures to ensure that they are both conceptually and empirically distinct from one another. Inattention to dimensionality and discriminant validity is endemic in most research on public perceptions of police.
Research on citizen or client perceptions of police and other authority figures is conceptually and operationally messy. The concepts overlap with one another and they are translated into measures that overlap as well. The dimensionality of citizen perceptions is unknown and the science of understanding these dimensions is evolving in a way that can best be described as chaotic. Given the theoretical vitality and practical utility of these concepts and this body of research, beginning to build an orderly and cumulative body of research is essential.
Conclusion
This study specified and tested a conceptual model of perceived service quality in police agencies. Our primary intellectual foundation was the large body of research on service quality, justice, citizen satisfaction with government, and legitimacy. We tested and rejected a measurement model based on six dimensions of service quality articulated by Mastrofski (1999) : accessibility, reliability, responsiveness, competence, manners, and fairness. Our findings suggest that respondents in this study were unable to distinguish between the six dimensions of service quality. Rather, responses to the 26 service-quality items suggested a one-dimensional pattern -a single dimension that we interpret as overall perception of service quality. This study demonstrates the need to pay careful attention to conceptualization and measurement in assessing service quality, procedural justice, satisfaction, legitimacy, and other related perceptual constructs.
Notes
1. As Tyler and Huo (2002, p. 43) argue, "legal authorities can utilize a customer service perspective in one important respect: they can handle problems in ways that show a concern for how people are treated and that reflect a good-faith effort to deal with people's needs."
2. These are not the only kinds of justice discussed by justice theorists. Other major forms include restorative and retributive justice.
3. Some scholars treat interactional justice as a unique concept separate from procedural justice (Bies and Moag, 1986; Colquitt, 2001; Makkai and Braithwaite, 1996) , while others treat it as a component of procedural justice (Tyler and Bies, 1990; Tyler and Hou, 2002) .
4. The sample was not selected using traditional random sampling methods. We are reasonably confident that the methods used by the IT coordinator to select cases approximate a random sample. However, because we were unable to ascertain the total population of cases in each category, we do not know whether the proportions of cases selected within each category are equivalent. For instance, we do not know whether our sample over-represents people in collisions but under-represents crime victims. Furthermore, we do not know how large our sample is relative to the population of cases eligible for inclusion. Thus, we cannot generalize our findings to a larger population.
5. Unfortunately, due to database problems at the police department, we were unable to recover information on the nature of the contact for 126 of the 500 people selected for the sample.
6. While telephone surveys generally produce higher response rates, they are more expensive and time-consuming. Thus, public agencies like police departments typically rely on mail surveys to gather community feedback.
7. According to Flora and Curran (2004) , robust WLS leads to "slightly biased test statistics and standard errors when large models are estimated with small samples. This inflation of the test statistic increases Type I error rates for the chi square goodness-of-fit test, thereby causing researchers to reject correctly specified models more often than expected. It may be that researchers can supplement the chi-square goodness-of-fit test with other fit indices often computed in applications of SEM to retain a model that would otherwise be rejected on the basis of the chi-square goodness-of-fit test alone." They recommend the comparative fit index (CFI) and the root mean square error of approximation (RMSEA).
8. Monte Carlo simulations have cast considerable doubt on commonly used rules-of-thumb about the number of parameters to be estimated or the number of indicators per factor relative to the sample size. Although a large sample size is always preferable, simulation Public perceptions of the police research has concluded that CFA performs well with small samples when a larger number of indicators per factor is used (opposite what common rules-of-thumb suggest). Moreover, CFA performs better with small samples when "saturation" (the magnitudes of the factor loadings) is uniformly high rather than low or mixed (Marsh and Hau, 1999) . Although this study has a small sample size, the number of indicators per factor is high and the loadings are uniformly high. These are the conditions under which CFA is expected to perform well in spite of small samples. For the bootstrapping analysis, we attempted 5,000 replications, each one drawn on a random subset of cases. The averages of the parameter estimates across the replications serve as the point estimates, and the variability across all replications is used to compute standard errors. We are grateful to Cameron McIntosh for recommending the bootstrapping approach 9. A nonpositive definite matrix causes computational problems during the estimation of CFA models (Brown, 2006) . Often this results from a singular matrix in which "one or more rows or columns in the matrix are linearly dependent on other rows or columns" (Brown, 2006, p. 187) . Singular matrices have no inverse, thus computations requiring the inverse of a matrix cannot be completed. Typically when this happens, it can be traced back to one or more of three explanations: a negative variance or residual variance for a latent variable, a correlation between two latent variables that equals 1.0 or more; or a linear dependency among three or more latent variables Muthén, 1998-2007 (Yu, 2002) . All of the factor loadings are statistically significantly different from zero.
11. Three modification indices had a value of 3.84 or greater (the critical value of chi-square with one degree of freedom). Error correlations are ordinarily fixed at zero on the premise that the latent variable should account for all the nonrandom variation between items. Freeing the error correlations represents an implicit acknowledgement that this premise may not hold. The first pair of items highlighted in the modification indices was q18 ("Orangetown police officers readily identify themselves to citizens with whom they have contact by providing their name and contact information.") and q19 ("Orangetown police officers attempt to maintain a safe environment for citizens."). We see no clear substantive connection between these two items, so we chose not to alter the model based on this first modification index. The second item pair was q2 ("Orangetown police officers treat people equally") and q13 ("Bias-based policing is not a problem in the Orangetown Police Department"). In this case there is a clear substantive connection between the two items and not all of the relationship between them can be explained by the factor. Freeing the residual correlation between them (r ¼ 0:60) acknowledges the existence of a trivial factor related to equality and bias in policing. The third item pair consisted of q14 ("Orangetown police officers keep citizens informed and follow-up with them when necessary.") and q21 ("Orangetown police officers follow through on commitments they make to citizens"). Once again there is a clear substantive connection between these two items having to do with following up with citizens after an initial contact. Freeing the residual correlation (r ¼ 0:54) between them acknowledges this connection.
12. Two fit statistics were inflated (x 2 ¼ 120:53, df ¼ 35, p , 0:0001; RMSEA ¼ 0:140), but the others all suggested a good fit (CFI ¼ 0:976; TLI ¼ 0:993; WRMR ¼ 1:010).
13. The only available test of model fit for the bootstrapped model is the weighted root mean residual (WRMR) which should be approximately less than one (Yu, 2002) . The WRMR for our model was 0.809 which suggests a good fit. The two nonsignificant loadings presented evidence of having encountered estimation problems, so we do not interpret them as casting substantive doubt on the model. The point estimates for these two loadings were both large (l q7 ¼ 0:962; l q10 ¼ 0:992), but the standard errors were seriously inflated. The standard error of the estimate for item q7 was more than 12 times the size of the next largest standard error. The standard error for q10 was more than 260 times the size of the next largest standard error (excluding item q7). With ordinal data, sometimes these kinds of estimation problems can result from highly correlated sets of skewed items with some near-zero cells in the joint distributions with other variables.
14. The survey contained a comments section in which many of the respondents provided feedback about the police agency in question. However, seventeen respondents provided comments about the survey itself, and all echoed a similar theme: that the respondent had experienced insufficient contact with the police to provide accurate responses to all of the survey questions. Some of these respondents recommended adding a "don't know" or "not applicable" category to the response options for the service quality questions. These comments raise important issues for those interested in measuring police service quality using citizen surveys, and reflect a longstanding discussion among survey researchers about the use of a neutral response category (Schuman and Presser, 1981; Bishop, 1987) . Respondents sometimes find it easier and less cognitively taxing to choose a neutral category than to spend time reflecting on whether they might have an opinion in one direction or the other. Yet, omitting this category sometimes means that respondents who truly have no opinion must either choose a response option that does not apply to them or choose not to answer the question at all. Response rates for the 26 service quality items ranged from 75-92 percent with a mean of 87 percent and a median of 89 percent. To determine whether missing data might have influenced the findings, we re-estimated the models using full-information maximum likelihood, which uses all of the observed data in generating parameter estimates. The results were similar and the conclusions we drew from these analyses were the same.
15. The two indicators were obligation to obey rules and institutional trust. The obligation index contained six items and the institutional trust index contained 19.
16. Some of the confusion over the role of QD and QT is evident in Tyler and Huo (2002) : "the relational model articulated by Tyler and Lind (1992, p. 52) identifies three interrelated elements that define procedural fairness: motive-based trust, the quality of decision making procedures (neutrality), and the quality of treatment (status recognition)" (emphasis added). Later on the same page they state: "As noted, Tyler and Lind (1992) treated trust as one of three antecedents of procedural justice, while Tyler and Blader (2000) treated motive-based trust as an aspect of quality of treatment, one of two antecedents of procedural justice" (emphasis added). It is unclear from this discussion of Tyler and Lind (1992) whether QD and QT were defining characteristics of procedural justice (as in the first quote), or antecedents (as in the second). Tyler and Huo (2002) are clear in pointing out that QD and QT are antecedents of procedural justice in their study. On the other hand, Blader and Tyler (2003) and Sunshine and Tyler (2003) both treat QD and QT as indicators of a latent procedural justice variable. Implicit in this specification is the idea that procedural justice causes QD and QT.
17. Although the Gauss-Markov assumptions are not violated by a "nearly linear" relationship among the independent variables, high correlations among them inflate standard errors for regression coefficients and make it difficult to generate "precise estimates of the unique effects of independent variables" (Berry, 1993, p. 27 ).
18. These issues are referred to by social scientists as "common method" or "monomethod" biases and can result from a number of factors. Podsakoff et al. (2003) list four main Public perceptions of the police categories of common method biases, each one containing multiple types of more specific biases: common rater effects, item characteristic effects, item context effects, and measurement context effects. While there is not sufficient space here to describe them all in detail, it is notable that all of them are present in most of the research on procedural justice and service quality. Data for the independent and dependent variables in these studies are typically drawn from the same person (a common rater), the survey items are constructed similarly (similar item characteristics), and all items are typically contained in the same survey instrument (identical item and measurement contexts). The best approach for dealing with common method bias is to measure the independent and dependent variables using different data sources, different instruments, or different measurement occasions. These approaches are often not feasible in survey research on citizen perceptions of police, yet statistical remedies are also available (Podsakoff et al., 2003) . Paying proper attention to measurement and dimensionality issues -particularly to ensure that the independent and dependent variables do not measure the same underlying concept -can go a long way toward minimizing common method bias. For a recent example of research on both service quality and procedural justice that attends carefully to the possibility of common method variance, see Carr (2007) .
